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Disclaimer

The following lecture is for internal U.S. Department of Veterans Affairs educational 
purposes only.

The views expressed are those of the authors and do not reflect the official policy 
or position of VA or the U.S. government.

Dr. Michael Freeman has reported that he is a forensic consultant for Forensic 
Research and Analysis. The planning committee found no conflict of interest.

References in this training to any specific commercial product, process, or service 
or the use of any trade, firm, or corporation name are for the information and 
convenience of the training attendees and do not constitute endorsement, 
recommendation, or favoring by VA. 



Presentation goals

• Describe injury causation methods for forensic
investigation of suicide

– Plausibility

– Temporality

– Alternative explanations

• Standards for legally admissible opinion

• Suicide case presentation

– teen suicide following exposure to mis-dispensed drug



The term “Forensic”
originated with the death 
of Julius Caesar, in 44 BC





A Roman physician claimed to be able to determine 
which stab wound was the fatal one

The Roman Forum [ca. 179 AD]



Today’s “forum”



Causation is a key part of criminal and 
civil cases of injury and death

• All cases require evidence of harm to an individual or 
group be established

– Injury and death, acute and chronic illness 

• All cases require evidence of wrongful action on the 
part of a defendant

– Harm is due to actions committed or omitted

• Causation is the medical opinion linking the harm 
and the wrongful action

• Courts require “reasonable medical certainty”





Technically complicated but unreliable testimony is routinely 
used as evidence in criminal prosecutions





Causation is often confused with diagnosis

• A diagnosis can be seen
– X-rays, MRI, CT

– Surgical/ autopsy

– There is direct evidence of diagnosis that the jury 
can see

• A cause cannot be seen
– Always based on inference

– There is only circumstantial evidence of causation 
that the jury can’t see



A diagnosis is based on observation



Determination of “most probable” cause is 
based on comparison of risk

Risk is the chance of something happening in the 

future, based on how often it has happened in the past



Where does risk come from?

Who is more likely to have a 

heart attack tomorrow?



Medicolegal causation of psychiatric outcomes

• Required for legal actions associated with violent 
events that follow exposures to potential triggers

– homicide, assault, and suicide

• Suicide is multifactorial

– commonly related to alleged drug errors

• Teen suicide is multi-multifactorial

– Opportunity for triggers is high



Teen suicide causal factors

Beautrais A. Suicide in New Zealand II: a review of risk factors and prevention.

N Z Med J. 2003;116(1175):U461.



The legal causation question in a suicide is 
really an epidemiologic causation question

What is the chance of the suicide occurring 

but-for the harmful exposure?

What is the risk of the injury in the presence of the harmful exposure?

What is the risk of the injury in the absence of the harmful exposure?*

This ratio is called a “relative risk”



Integration of epidemiologic causation into 
US case law on injury causation

• US Court of Appeals opinion in 2016 that sets forth 
the generally accepted methodology for assessing 
injury causation

• Discussed a “3-step” process of injury causation
– Described the use of epidemiologic methods for injury causation for 

the first time







The 3 elements of a causal analysis of injury are:

1. Plausibility
Hill criteria

Risk of injury given the event (if known)

2. Temporality
Sequence, proximity and latency

3. Lack of a more likely alternative explanation

Risk of same condition at same time, given pre-event condition 

of individual, but if the event hadn’t occurred



Etherton steps applied to a novel
teen suicide investigation

• 17 year old male, senior in high school

– “Boy Scout”

• No known risk factors

• Presented to pediatrician for hand pain and sinus infection

• Prescribed cefprozil (500 mg b.i.d.) and ketorolac (10 mg, t.i.d.)

• The pharmacy mis-dispensed isosorbide mononitrate instead of the 

ketorolac

• 29 hours after taking the first dose of the organic nitrate the boy 

shot himself with a hunting rifle in his parents’ bedroom



First step: Plausibility

• Can isosorbide mononitrate cause suicidal behavior?

– If so, how often (risk)?

• Review of world literature for studies of suicidality among 
healthy teenagers given a drug for older patients with angina

• Application of Hill causal criteria

– Coherence, analogy, biologic plausibility, specificity

• Analogy

– Any psychiatric effects in any age group





FDA AERS analysis
• Proportional reporting ratio evaluation

– Examine the frequency of reported suicidality 
attributed to isosorbide nitrates relative to all 
other drugs in the FAERS

• Results

– Isosorbide nitrate was primary suspect drug 6.4 
times more often than all other drugs, averaged 
together (PRR 6.40, 95% CI; 3.41, 11.98 )

S. J. Evans, P. C. Waller, and S. Davis, “Use of proportional reporting ratios (PRRs) for signal generation

from spontaneous adverse drug reaction reports.,” Pharmacoepidemiol. Drug Saf., vol. 10, no. 6, pp. 483–
6.



Naranjo scale

Naranjo et al., “A method for estimating the probability of adverse drug reactions,” Clin. Pharmacol. Ther., 

vol. 30, no. 2, pp. 239–245, 1981



Naranjo algorithm: A method for estimating the probability of adverse drug reactions | pmidCALC online 

calculators. http://www.pmidcalc.org/?sid=7249508&newtest=Y. 



Step 1: Plausibility conclusions

• It is plausible that the decedent’s suicide 
resulted from the effects of the isosorbide 
mononitrate

• The degree of increased risk is unknown, 
however 



Step 2: Temporality
Temporal proximity is the most potent measure of causality

Did the red ball cause the blue ball to move?



How about now?



Now?



Temporal factors

• Proximity

– Were the suicidal actions within a reasonable 
timeframe relative to the effects of the drug?

• Sufficiency

– Was there enough time for the drug to act to 
cause the suicidal actions? 

Thadani et al., “Isosorbide-5-mononitrate in angina pectoris: plasma concentrations and

duration of effects after acute therapy.,” Clin. Pharmacol. Ther., vol. 42, no. 1, pp. 58–65, Jul.
1987



Step 2: Temporality conclusions

The temporal relationship between the suicide
and first dose (29 hours) and last dose (2-3
hours) is both proximate and sufficient



Step 3: Alternative causes

• The assessment from Step 2 is used to evaluate the risk of 
competing causes, given the timing between the medication 
initiation and the discovery of the suicide
– What was the chance the decedent would spontaneously become 

suicidal within a day of taking the drug, but in the absence of the 
drug?

• There were no known competing risk factors for suicide, aside 
from demographic predictors



Centers for Disease Control and Prevention, Multiple Cause of Death Data.

https://wonder.cdc.gov/mcd.html

https://wonder.cdc.gov/mcd.html


Centers for Disease Control and Prevention, Multiple Cause of Death Data.

https://wonder.cdc.gov/mcd.html

9.3/ 100,000

1 in 10,753/ yr

https://wonder.cdc.gov/mcd.html


Step 3: Alternative cause conclusions

• The timeframe of interest was 1 day between 
initiation of drug and suicide

• Annual risk of 1 in 10,753 equates to a daily risk of 1 
in 2,008,000 per day

• Lack of known social, personality, or life stressor 
factors put decedent in lowest 10% of risk (<1 in 20 
million/ day)

– There were only 11 million male teens 15-19 in US



Causal analysis conclusions

• The lack of established risk for drug exposure is not a 
barrier to a causal analysis if there are no plausible 
competing causes

• Probable competing daily risk of <1 in 20 million 
makes any explanation other than the mis-dispensed 
drug implausible

• Therefore, the isosorbide mononitrate was not only 
the most likely (>50%) cause of the suicide, it was the 
only known cause
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Questions?

m.freeman@maastrichtuniversity.nl


